We determine those permutations that have maximal absolute total displacement on a ÿnite subset of real numbers, and give some corollaries.
Introduction
Consider the following problem: you wish to compare an expert's ranking of a list of items, or a subset thereof, to that of an amateur. One approach would be to sum the di erences of the individual rankings. Under such a system, we determine the largest sum possible. Deÿnition 1.1 (Aitken [1]). Let S N be the set of permutations on a ÿnite set N ⊂ R. For a given permutation ∈ S N , the total absolute displacement of N by , written (N ) , is given by
Deÿnition 1.2. Given a permutation , deÿne the sets
Note that an element in N 0 is said to be ÿxed by , and that N + ; N − , and N 0 partition N . 
Maximal absolute total displacement
Theorem 2.1. Given a ÿnite set N ⊂ R; |N | = n, and a; b ∈ N such that a ¿ b and a + b ¡ n, we have 
Theorem 2.6. Given a non-negative even number a 6 k 2 =2 , there exists ∈ S N k such that (N k ) = a.
Proof. Induct on k. Trivially true if k = 1, and easy if k = 2. Suppose true for k = n. If a 6 n 2 =2 , by hypothesis there exists ∈ S Nn with (N n ) = a. Take (1) = 1; (n + 2) = n + 2, and (i) = (i − 1) + 1 otherwise. Else a = 2((n + 2) − 1) + b. By hypothesis there exists ∈ S Nn with (N n ) = b. Take (1) = n + 2; (n + 2) = 1, and (i) = (i − 1) + 1 otherwise. Then (N n+2 ) = a.
Remark 2.7. With S N the set of permutations on N = {a 1 ¡ · · · ¡ a k } ⊂ R, pick a permutation ∈ S N at random. As 2(k − 1)! permutations take a i to a j or a j to a i , the expected value of the total absolute displacement is E[ (N ) ] = (2=k) i¡j (a j − a i ).
For N = N k , this is (k 2 − 1)=3.
